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FILES I USED/HAVE.

FOR ELECTRONS:

SAD deck file from sector-A to the injection point of HER:

https://kds.kek.jp/event/52845/

“Linac-BTe QAD4E off Case 1” 1is the current optics with R56 (Jarc)=0".
I ALSO HAVE: rfg-linac-bte JarcR56 0 bte-ArcO R56-0.7 BT.sad. R56(Jarc)=0.7". New optics?

FOR POSITRONS: https://kds.kek.jp/event/56992/ (NEW)

I have some file that goes from RTL to injection

C C

) X

linac- linac-btp.sad
btp_BH...1202.sad
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https://kds.kek.jp/event/52845/
https://kds.kek.jp/event/56992/

SAD Files: https://kds kek.jp/event/52845/

mportant iNdicos:

https://kds.kek.jp/event/56992/

DESY-KEK-CERN meeting: httgs:/_/indico.desy.ol_e,/event[SOBS%{

#
w
O

|ICG summary 2025.May-June:

nttps://

%

Last meeting:

): https://kds kek jp/event/55976/

kek.jp/event/55934/

Actions:

Understand 2-peak longitudinal and transverse distributions, by accounting for
transverse wake fields in simulations. Compare to measurements shown by
Kamitani-san (Andrea A)

Try to get gun geometry and reproduce simulations until the first chicane (Andrea

L, all)
Next meeting end of July 2025 or whenever new results available
Next KEK beam studies planned for Oct 20 — Nov 5 2025

DESY.


https://kds.kek.jp/event/52845/
https://indico.desy.de/event/50139/
https://kds.kek.jp/event/55976/
https://kds.kek.jp/event/55934/
https://kds.kek.jp/event/56992/

oUperK EKB Injection meeting

Simulation of double-peak longitudinal structure, and tracking
through the dump line

*Initial tracking of BTp and comparison to ring acceptance

‘Effect of transverse wake fields in BTe

Aug 2025

DESY.



We use the same format of the wakes as implemented in ASTRA:

The implementation of wake fields in Astra is based on a second order Taylor expansion of
the longitudinal wake in the transverse coordinates

- -t

1| [ hoo(s) hoi(s) hoa(s) has(s) hou(s) 1
Usg 0 hi(s) hia(s) hiz(s) hys(s) Usg
o (Us, Vs, Uo, Vo, ) = | v, 0 hia(s) hoa(s) hos(s) haa(s) Vs (9)
U 0 haz(s) has(s) has(s) haals) U
U | | 0 hia(s) hoa(s) haa(s) —hsas(s) | | vo |

This approach fulfilles Eq. (7). The transverse components are uniquely related to the
longitudinale wake by causality and Panofsky-Wenzel-Theorem:

P (s, Vs, o, Vo, 8) = hi (5) + 2R3 (s)us + 2h53 (5)vs + 2h83 (s)uo + 2h51 (s)v, ,  (10)
hoy(us, Vs, Uo, Vo, §) = h(()fl)(s) + Qh&)(s)us + 2hg2(s)vs + 2h§2(s)uo -~ 2h§2(s)vo , (11)

with the integrated coefficient functions

A8 (s) = — /_ " hop(2)dz . (12)

Special cases for geometries with symmetry of revolution are the monopole and dipole wake.
The monopole wake

Wi (s, Vs, Uo, Vo, §) = —hoo(S)€y (13)

In OCELOT: The Wake class models the effect of the wake field on a particle beam by applying
a serles of kicks calculated from a Taylor expansion of the longitudinal wake function.

is purely longitudinal and independent on offset parameters. The transverse part of the
dipole wake depends linear on the offset of the source particle. Due to symmetry the coeffi-

cient functions hi3(s) and hos(s) are identical. Therefore the dipole wake functions is

W (Us, Vs, Uoy Vo, §) = —(Us€y + vsé',,)Zhg(s) — (usto + v50,) €y 2h13(s) . (14)

-M. Dohlus, K. Floettmann, C. Henning, Fast particle tracking with wake fields, Report No. DESY 12-012, 2012.
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https://arxiv.org/abs/1201.5270

In OCELOT: The Wake class models the effect of the wa.

<e leld on a particle beam by applying

a serles ol kicks calculated from a Taylor expansion of t

We use the same format of the wakes as implemented in ASTRA:

The implementation of wake fields in Astra is based on a second order Taylor expansion of

the longitudinal wake in the transverse coordinates — P retty St rO
1] @ ¥ ) hoals) hos(s) hoa(s) ][ 1
Usg U hi1(8) hia(s) hiz(s) hys(s)
o (Us, Vs, Uo, Vo, ) = | v, 0 hia(s) hoa(s) hos(s) haa(s) Vs (9)
U 0 hiz(s) hos(s) has(s) hs(s) U
| Vo 0 his(s) haa(s) hza(s) —hg3(s) Vo

This approach fulfilles Eq. (7). The transverse components are uniquely related to the
longitudinale wake by causality and Panofsky-Wenzel-Theorem:

P (s, Vs, o, Vo, 8) = hi (5) + 2R3 (s)us + 2h53 (5)vs + 2h83 (s)uo + 2h51 (s)v, ,  (10)
hoy(us, Vs, Uo, Vo, §) = h(()fl)(s) + Qh&)(s)us + 2hg2(s)vs + 2h§2(s)uo -~ 2h§2(s)vo , (11)

with the integrated coefficient functions

A8 (s) = — / hos(@)dz - (12)

Special cases for geometries with symmetry of revolution are the monopole and dipole wake.
The monopole wake with

Wi (s, Vs, Uo, Vo, §) = —hoo(S)€y (13)

-M. Dohlus, K. Floettmann, C. Henning, Fast particle tracking with wake fields,

ne longitudinal wake function.

ightforward for longitudinal wakefields

" Which we already had with bane formula for a periodic structure :

W(s) = 2% exp (—v/3/o1) (12)

Ta?

a1.891.6

p2-4

S1 = 0.41 (13)

Report No. DESY 12-012, 2012.

-SLAC-PUB-11829
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In OCELOT: The Wake class models the effect of the wa.
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ne longitudinal wake function.

ightforward for longitudinal wakefields

Which we already had with bane formula for a periodic structure :
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-SLAC-PUB-11829
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All next plots are just for the beginning of SuperKEKB linac:
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With longitudinal wakefield only:
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With longitudinal waketield only: it we increase charge to 30.0e-9 C
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A small note about transverse modes

- 2T r-

1 hoo(S) h()l(S) hOQ(S) h03(8) h04(8) 1
T 0 hi11(s)  hia(s)  his(s)  his(s) T
wz(wsa Ysy Loy Yo, 3) = 1 Ys 0 h12(3) _hll(s) h23(3) h24(3) Ys | 3
x, 0 hi3(s)  has(s)  hss(s) (s)
Y%| L O his(s)  haa(s)  hau(s) S

Expand the result of the multiplication:

W (Tsy Ysy Toy Yoo §) = hoo(8) + hos(s)zo + h33(s):13(2) +

Usin@y—Wenzel—Theorem

0 0
%wy(ms,ys, Loy Yoy §) = — 9y W, (T s, Ys, Toy Yo, 8) = —(hoa(s) + 2h34(s)xo + 2h14(8)zs — 2h33(8) Yo + 2h24(S)ys)

e transverse components are:

where —hg4(s) monopole transverse component, —hsy(s) - dipole component, h33(s) - quadrupole component,

0 0

awm(azs, Yss Loy Yoy §) = —87102(:83, Ys, Lo, Yo, 8) = —(ho3(s) + 2hs3(s)z, + 2h13(8)zs + 2h34(8)y, + 2ha3(S)ys)

where hgs(s) - monopole transverse component, —hq3(s) - dipole component, —h33(s) - quadrupole component.

Integral forms:

s
0
Wy (s, Ys, Toy Yo, ) = —/ 5 W (Zs, Ys, To, Yo, 8 )ds’
—o0 YYo
— ’ a ! /
ww(wsa Yss Loy Yo, 8) - o wz(wm Ysy Loy Yoy S )dS
—00 Oy

But our transverse wakefield
doesn't come from this theorem:

* Longitudinal monopole wake
Zoc - a1.891.6
W”(S) = @ exp(—“ 3_1) y S1 = 041 p2-4

* Transverse dipole wake

- - a1.7990.38
1—(1—|-\/32)exp(—,/32)], 82:017171—17

These are not derived by Panofsky—Wenzel from a single w,. Instead, they were obtained by numerical

4Z0682

mal

W,(s) =

simulations of periodic accelerating structures and then fitted to simple analytic forms.

-SLAC-PUB-11829

Hence, we need to take the derivative of the
the function, multiply by 0.5, and give it as
h13 and h24.

d d
EW;U(S) = —2hi3(s) = his(s) =} £W;1>(s).

DESY.



https://s3.cern.ch/inspire-prod-files-f/f4b26fd560d4d7af37894b9e8220a668

Theory vs. Simulation

Theory (Bane—Stupakov model)

47
wio) = 5 [ (1 gy VT
with 1.79 ,0.38
al- g0
S92 — 0.17 p1.17 )

where Z is the impedance of free space, c the speed of light, and s the distance
behind the driving particle.

Implementation in OCELOT
e Wakefields are supplied as expansion coefficients of the longitudinal wake.

e Transverse wakes are computed internally via the Panofsky—Wenzel theo-
rem:
0

VJ_W” (8) — —gwl(s).

e The dipole wake was implemented in the nm=04 slot of the WakeTable.

Comparison
e Analytic curve (blue): Bane—-Stupakov model.
e Simulation (red): extracted with get_dipole wake().

e After correcting for sign convention, both curves overlap perfectly.

Normalized transverse wake

1.0 A

0.8 7

0.6

0.4 -

0.2 1

0.0 -

- Analytic (norm)
=== OCELOT (norm)

8 10
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And now the plots become:
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Geometric emittance from second moments of the particle distribution:
Benehmark

X = X — np.mean(x)

Xp = Xp — np.mean(xp)
sig_x2 = np.mean(x*x) Centroid kick vs initial offset
sig_xp2 = np.mean(Xxp*xp)

sig_xxp = np.mean(xxxp)

return np.sqrt(max(sig x2*sig_xp2 - sig_xxp**2, 0.0))

—+—  With wake
-~®- No wake

Emittance growth vs initial offset
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Orpit: LINAC sectA

For transverse wakefields we need misalignments

100 um misalignment create this orbit (w/o waketield:)
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Orpit: LINAC sectA

For transverse wakefields we need misalignments

100 um misalignment create this orbit (w/o waketield:)
+100 pm initial offset

0.015
— X trajectory (0 = 1498.19 um)
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Orpit: LINAC sectA

For transverse wakefields we need misalignments

100 um misalignment create this orbit (w/o waketield:)
+1000 pm initial offset

0.015
— X trajectory (o0 = 1689.17 um)

——— y trajectory (0 = 2416.85 um)
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Orpit: LINAC sectA

For transverse wakefields we need misalignments

100 um misalignment create this orbit (w/o waketield:)
+1000 pm initial offset+Wake

0.015
— X trajectory (0 = 1986.06 um)

—— y trajectory (o0 = 1641.67 um)
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No wakefields
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No wakefields
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No wakefields
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CASE: +50 ym offset So by EYE we can see 2 peak here but projection

doesn't show, we need further studies with dispersion
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Dump Line Beam Study

SC_61_A3
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Analyzer Line

-does some SAD file has DUMP line? .
WE DONT HAVE THIS BRANCH IN SAD FILE: WE WILL DO END OF LINAC DESY.



‘Recreating” DUMP line
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“‘Recreating” DUMP line

Ph|:8 4000 -
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5 2000
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0.0004 A
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S
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a -3
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2 20000 -
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“‘Recreating” DUMP line

Phi=0
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Transverse Distribution (x vs y)
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m Ll T 1 .l + T Ll
T 10000 - -0.25 -0.20 -0.15 -0.10 -0.05 0 1000
g x [m] Counts
U 0 | | | 1 1 1 1
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‘Recreating” DUMP line

Longitudinal Phase Space and Projections
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25
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0 2500
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“‘Recreating” DUMP line

Ap/p [%]

Longitudinal Phase Space and Projections
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“‘Recreating” DUMP line

*comment
Phi=-6

1500 A
1000

2 5000 -

= i
3 u

U 0 I L I I Ll L I 500-

Counts

Transverse Distribution (x vs y)

Longitudinal Phase Space and Projections 000 - N
0 - phi=-6
—1- 0.0002 - —
— _2 - .
=
Q. E 0.0000 -+
~ -3 >
Q.
g
—4 -
—-0.0002 1 °
-5
-6 T T T T T T T 1 T T L R B I R
-15 -10 -5 0 5 10 15 20 25 0 2500 —0.0004 ~ ' R ::_ " = E
z [mm] Counts : SO -
-0.5 —0l.4 —(').3 —6.2 —d.l . 0.l0 0 10'00

x [m] Counts

Simulations show that depending on the RF phase (¢ = +3°,0°,-3°,-6°), .
the longitudinal double-peak distribution can project into the transverse plane. DESY



oUperK EKB Injection meeting

- Initial tracking of BTp and comparison to ring acceptance

Aug 2025
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RTL

For positrons we have:

/

It \UU“UU\MU\;J\ u ‘w

MY

Fw"w(ll IH Hhﬂmm*wwm

Injection to LER
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2017 /September/1

E
I

Number of bunches

Bunch Current

Circumference
Ex/ Ey

Coupling

Bx*/ By*

Crossing angle

Vx/Vy
Uo

Tx,y/Ts

EX/EY

Luminosity

LER PARAMETERS

LER HER unit
4.000 7.007 GeV -
3.6 2.6 A -~
2.500 -
1.44 \ 1.04 o
3.016.315 P m

3.2(1.9)/8.64(2.8) 4.6(4.4)/12.90X75) nm/pm (:zero current
0.27

_ALJL
" Ap/p
In Mmail: 3.25e-4
o, = 4.7 mm
o5 = (.93 X 10~4

32/0.27 25/0.30 mm B
ac

3.20x10-4 4 55%T0-
7.92(7.53)x104 “ |  6.37(6.30)x1€ [r—
6(4.7) 5(4.9) mm ():zero current
~0.0245 | ~0.0280 |
1.76 2.43 MeV
45.7/22.8 58.0/29.0 msec
0.0028/0.0881 |  0.0012/0.0807 |

https://www-superkekb.kek.jp/
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LR PARAM

Table 1: RF-related machine parameters achieved at KEKB [12] and those of the design values in SuperKEKB [6].

RO

KEKB (achieved) SuperKEKB (design)
Parameters Unit LER HER LER HER
Beam energy GeV 3.5 8.0 4.0 7.0
Beam current A 2.0 1.4 3.6 2.6
Bunch length mm 6-7 67 6 5
Number of bunch 1585 1585 2500 2500
Total RF voltage MV 8 13-15 10-11 15
Energy loss/turn MV 1.6 3.5 1.76 243
Total beam power MW 3.3 5.0 ~8 ~8
RF frequency MHz 508.9 508.9
Revolution frequency kHz 99.4 99.4
Cavity type ARES ARES SCC ARES ARES  SCC
No. of cavities 20 10 2 8 8 14 8 8
Klystron : cavities 1:2 1:2  1:1 1:1 1:2 1:1 1:1 1:1
No. of klystron stations 10 5 2 8 4 14 8 8
RF voltage/cavity MV 0.4 031 031 1.24 ~05 ~05 ~05 1.3-15
Beam poser/cavity kW 200 200 550 400 200 600 600 400
R/Q of cavity Q 15 15 15 93 15 15 15 93
Loaded Q (Q}) x10* 3 3 1.7  ~5 3 1.7 1.7 ~5

https://accelconfweb.cern.ch/eefact2022/papers/wexasO102.pdf

The operation phases of LINAC and MR are not always
coincide since their RF frequencies are different (2856MHz

and 508.9MHz, respectively).
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LR PARAM

Table 1: RF-related machine parameters achieved at KEKB [12] and those of the design values in SuperKEKB [6].

RO

KEKB (achieved) SuperKEKB (design)
Parameters Unit LER HER LER HER
Beam energy GeV 3.5 8.0 4.0 7.0
Beam current A 2.0 1.4 3.6 2.6
Bunch length mm 6-7 67 6 5
Number of bunch 1585 1585 2500 2500
Total RF voltage MV 8 13-15 10-11 15
Energy loss/turn MV 1.6 3.5 1.76 243
Total beam power MW 3.3 5.0 ~8 ~8
RF frequency MHz 508.9 508.9
Revolution frequency kHz 99.4 99.4
Cavity type ARES ARES SCC ARES ARES  SCC
No. of cavities 20 10 2 8 8 14 8 8
Klystron : cavities 1:2 1:2  1:1 1:1 1:2 1:1 1:1 1:1
No. of klystron stations 10 5 2 8 4 14 8 8
RF voltage/cavity MV 0.4 031 031 1.24 ~05 ~05 ~05 1.3-15
Beam poser/cavity kW 200 200 550 400 200 600 600 400
R/Q of cavity Q 15 15 15 93 15 15 15 93
Loaded Q (Q}) x10* 3 3 1.7  ~5 3 1.7 1.7 ~5

https://accelconfweb.cern.ch/eefact2022/papers/wexasO102.pdf

h e Vit | cos ¢s|
I/S: ./’7
2w B2 FE

/

5120 - (1.602 x 10-19) - (10.5 x 106) - 1

27 - (4.0 x 107)

v, ~ —0.0247

. (—0.0012)

*same number as given in email
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Task: Try to see the 2-dimensional Z|1], E[1] distribution after subtracting the
center-of-gravity values and compare with the ellipse:

Then the ellipse is:

Example (30 contour):
* Limit = 3 X 4.7mm = 14.1 mm

e St =3 X 7.53x 104 =226x10"3

DESY.



BEFORE OPT

amp LitudBCS

LinacPhase=
amp LitudECS

= 0.0184
5
= 0.044

Centered Phase Space vs 30 Acceptance Ellipse

1.00 A

0.75 A

0.50 A

0.25 A

0.00 A

Ap/p' [%]

—0.25 A

—0.50 ~

—0.75 A

—-1.00

beam (centered)

—40

-20 0 20
Z' [mm]

91.64% of the charge lies inside the 30 ellipse.
Center of gravity before centering:

Z_Cg = =30.265 mm,

dp/p_cg = -6.653e-03

40

DESY

Ap/p' [%]

1.00

0.75

0.50 -

0.25 A

0.00 A

—0.25 A

—0.50 -

—0.75 A

—1.00 -

97.11% of the charge lies inside the 30 ellipse.
Center of gravity before centering:

Z_Ccg = —-28.512 mm,
dp/p_cg = —-6.193e-03

Centered Phase Space vs 30 Acceptance Ellipse

beam (centered)

-40

-20 0 20 40
z' [mm]

Best amplitudl: 0.02100
Best LinacPhase: ©.00000 rad (0.00 deg)
Best amplitud2: 0.04400

39
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HER Example: Y. Funakoshi et al 2024 JINST 19 T02003

1] (ao) (AT (A1) (A2) (B0) (B2)
0.6 E_ | N S e -: 0‘6 _ """"""""""""""" _ 0.6 :_ T T T T E 0_6 :_ """"""""""""""" _ 0.6 :- """""""""""""""
04F {1 o 04} 1 o04f 1 04f 4 04f
— 0.2F E Y | | — 02F i — 02F i —02F 1 — 02}
X ol | 02 GD S 1 X ol /ﬁ X ol 1 2 ol
= | & of— — = ] = i A -t - N VA
.02F \ 4 @02} ’ 1@ 02F k 1 @ -0.2F K : 1 @ 0.2F !\a,: 1 @02} \
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04 ; 1 s | i 04} = 04F . 04F \ - 04+
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z [mm] z [mm] z [mm] z [mm] z [mm]

(A1) (A1) (A2) (BO) (B2)
06 NS RRAEARRE RARE AR RN -: 06 -, T T MM B s e | - 06 ARRERRAE AN DARERRAE AN _‘: 06 AR RS R || 1 _:
3 e 04 R 04} 3 04 F E 04 F .
1 o4 — 0.2F 1 — 02} 1 — 0.2F 1 — 0.2F 3

02 1 2 2 2 ol S
-] é ok @) 1 — — * e - * - * 1 - :” * * “ Rl -
{02} , 1@ .02} {1 W@ .02F 1@ 0.2F ' 1 @02} - :
1 s 04} i -04f 1 -04f i 04} 3
.60“:4‘0“:2‘0‘“(‘)“‘210“‘46“‘60 06_ i _06_ . '06':- _:' _06_ =
zfmm] 0 T el e b bl T e b b e 1 il I T T T I 1 ’ N L. . L L.

60 -40 20 0 20 40 60 60 40 20 0 20 40 60 60 -40 20 0 20 40 6 60 -40 -20 0 20 40 6C 60 40 -20 0 20 40 60

Z [mm] z [mm] z [mm] z [mm] Z [mm]

Figure 28. Simulated particle distribution of particles at the HER injection point. Orange dots show 10,000
particles transported from LINAC, and the orange ellipse contains 95 % of the injected particles. We call
this orange ellipse as beam ellipse. The blue ellipse 1s ring acceptance determined by the dynamic aperture,
which accepts 95 % of injected particles to the HER. (z, and 6) are the longitudinal coordinates. [I] and [II]
represent A¢grr of —4° and 0°, respectively. (AO) to (B2) show the different BT lines. (A) shows the present
BT line, (B) shows the new BT line, and the number (0), (1), (2) represents without ECS, with ECS1, and
with ECS2, respectively. (Al’) is the distribution just after the ECS1. 40
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1D longitudinal-motion model

Blue line shows how, over time, the particle’s longitudinal position
z and relative momentum deviation oscillate under the RF “kick.”

Machine

RF voltage: 8MV Synchrotron Phase-Space: z (mm) vs 6p/p (%)
RF frequency: 508.9 MHz

Circumference: 3016 m
Momentum compaction a = 3.2x10™

Beam energy: 4GeV

Derived constants:

—  Simulated Orbit

T'revzéa K:LafRF7 M = VRF y W = VRFLafRF
& Trev & CZ-,rev EO T2 c EO

rev
We then integrate the coupled ODEs

Longitudinal equations:

- =~ Separatrix

Momentum deviation &6p/p (%)

¢ = K9,
5:Msincp.

- solved with 4th-order Runge-Kutta (At = 0.1us, 50000 steps)

convert phase to longitudinal position z (mm) and momentum deviation to Op/p (%), and overlay the result on the analytical separatrzi

Separatrix:

0 500 1000 1500 2000 2500 3000 3500
V2w, Longitudinal position z (mm)
() =~ /T —cos o

A1
Overlay +8sep ON ©=>Z VS. p/p. D E SY



LER: Longitudinal phase space at injection Linac phase

, . o To maintain a stable circulation, the synchronous particle must satisfy
Compute the two branches of the single-harmonic RF bucket separatrix in z (mm) vs. 0.

erf Sin¢s — UO

Finds the synchrotron phase ¢s from

Us since it needs exactly U of kick to replace its losses. Rearranging,
Sin ¢S — V—
rf U
sin ¢, = V_O — P = arcsin(g—‘;).
rf g

Solves for the boundary where particles are just captured in the bucket.

What is the number of transverse acceptance

Centered Longitudinal Phase Space vs RF Separatrix

- beam.(centered) 41 'Not centered beam (centered)
4 - g s ' i " ; ' : : ' ' ' ; L_2 3oellipse 1I==1 30 ellipse
- RF separatrix (+) —— RF separatrix (+)
- RF separatrix (—) 37 ~ —— RF separatrix (=) |
2 .
2 .y
1 .
- 0+ o 07
> =)
—1 1
-2 2
—3 1
—4 -
_4 s S S o OO 1
T I T I - —-100 0 100 200 300
—200 —100 0 100 200 z' [mm]
z' [mm]
42

Is this really the case? Or is there an energy compensation with linac phase? DESY



For electrons: from SECTA w/o GUN in terms of simulation.

INITIAL DISTRIBUTION: GAUSSIAN

Dx/Dy, [m]

HER

R wm ()]
1 ! 1

Energy [GeV]

Electrons

0 100 200 300 400 500 600
s [m]

DESY.



Measurements: -

Wire scanners (WSs) and OTRs, are installed in the area shown in green, where the
beam emittances can be measured.

Injection Points

LINAC , . &
1.1GeV Damping Ring (DR : “ &
.1GeV Damping Ring (DR) Beam Transport I|ne (BT) L
for positron
fayee
primary e- for e+: Thermionic Gun_; A N

-' “~J
. f“,'

e-: RF Gun,

z
r.
-
AJ
X

for e+
\ ArcO

—SectorB-Segtor A / 54 3 %
- - ;',i N «u _ L 7
T =Tl _ [ ";.__',_, T a— / rc2-3
Sector C Sect%)r 1 Sector 2 Sector 3 Sector 4 Sector 5 o
[ QN\@ ‘ "
Q/ ‘I
e+ target N :
f .

BT1 MSE.10(0OTR) DE 34;

et dbdg LT

Jarc




WIRE SCANNER

Thin wire that moves across the beam path and as passes through the beam, particles interact

KBE Bsec(1st) Emittance (2025/04/30 - 2025/07/30)

| | X | | Y
120 with the wire, producing secondary radiation which a detector measures at each wire position.
-g 100
== g % % The signal intensity is proportional to the beam density at that position. Scanning across the full
L .
S e o] 3 % % . beam gives a 2D beam profile
S 40 ' ® : §§
= o . . i i
E . } % 6 i ¢ ¢ g From the profile, one can extract the beam size (¢) and calculate emittance using optics
®
parameters
0
May 2025 Jun 2025 Jul 2025
Beam Mode ke @ Bunch 1st @ Startdate 2025-07-30 Time Span  -3months B
Sector Selection Bsec Csec 2sec LTR 3sec Ssec BT
KBE Csec(1st) Emittance (2025/04/30 - 2025/07/30) Wire Selection 3-wire:ABC 3-wire:ABD 3-wire:ACD 3-wire:BCD 4-wire:ABCD
. e KBE 5sec(1st) Emittance (2025/04/30 - 2025/07/30)
. 160 | | X | | Y
& 140 180
=
o 120 % . 160 )
o 100 g 140
2 80 é = 120
£ 60 % % =~ 100 o
= (O]
E 40 ¢ % ¢ %ﬁ % 80 %i
20 £ 60 |
=
0 L 40 %
May 2025 Jun 2025 Jul 2025 20 8

0
May 2025 Jun 2025 Jul 2025

KBE 3sec(1st) Emittance (2025/04/30 - 2025/07/30) KBE BT(1st) Emittance (2025/04/30 - 2025/07/30)

| | X | | Y
250 | | X | | Y
180

160
140
120
100
80
60
40 %
20
0

: 45
May 2025 Jun 2025 Jul 2025 D E S Y
o

N
o
o

-
(6)]
o

o

v

100

Emittance ye [um]

3
Emittance ye [um]

0
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Measurements”

With wire scanners: LAST MEASUREMENTS in operation log

ye.y ye_X charge
BSECT 56.7 25.94 2.5
CSECT 42113 64.084 2.8
2SECT
LTR 54.8 58.5
3sec 143.04 3.08
9sec 35.6 38.7 2.5
BT 72.3 M.4

DESY



Optics cal

EEF U UL VI TAWYY

ated

PAS P =1W LA VIS Tl U I S0 0 A% LA S

LTR-NM KBP 1-Bunch, 1.55 nC

' Wire Scan Optics Calculate | Matching (Test

~-X phase space at Wire A

3t
L= E
T b
e
E
OF
g
2%
=3

-2 0 2 4 6‘
X[mm]

-6 -4

X phase space at Matching Point

LS'”{\<”V"'F
L Y/ \
g 1 e\ .‘,
= 0.5:_ ...... 'g'...s,- .................... """“""'fl"'—
£ , \ /
- 0— f- 3 ". I|LI -]
a L 'f I‘\ \ ;I
2'0.55'—H “ ‘( Vf_
o _1.._“} B .\ o . = ’1 R
-1.5%{: I u\!/." Jfll‘.,
=5 0 5
X[mm]

~Y phase space at Wire A

Y phase space at Matching Point

Results of Measurement

B, @SPQMDION [m] : 10.747 B, @SPQMD10ON [m] : 15.530
a, @SPQMDION 2.157 o, @SPQMD10ON -4.805
& [m]: 1.9668E-6 €, [m] : 1.8612E-6
Ag, [m] : 1.0238E-6 Ag, [m] : 3.6213E-7

4006.59
779.53

4233.879 ve, [m.mm.mrad] :
2203.896 Ayg, [m.mm.mrad] :

Y&, [m.mm.mrad] :

Aye, [m.mm.mrad] :

il
ikl

Goodness X : .843 Goodness y :

Bmag X : _ Bmagy :

€ Bmag x : 1.9757E-6 e Bmagy : 2.4055E-6
YyE Bmag x : 4253.074 ye Bmagy : 5178.291
-Optics Plot

LTR-NM KBP 1-Bunch

WS2025 05 22 12 44 14.datA WS2025 05 22 12 47 41.dat(

WS2025 05 22 12 45 58.datB WS2025 05 22 12 49 _33.dat]
mﬁw

B File Edit Window

Wire Scanner LTR DRe+ 1 bunch Matching A - O X

2025-05-22 13:16:26 Help ~

-~ 5F
& N
6 —
— " — 2
- 4 °
© i ©
- 2 “ 1f
£ E !
0 o
N N
Q. -2 o _1F.
> > !
a4 o -2f
-6 |
i a N l 1 A
Y [mm] 5 10, 1 0
~Fit X FitY
€ ¥ 2822282 88 9
P29 BoTa 128 tediiRYESS  aiin ph129U258 382 2022 EaliBRYESS 18m = O a331g93S 28 8
';. 1. 2 FT T Y ;. 1.2FF T TYTTTT 2z 2 z2 2z 2 g = 2 =
L E b
. 9.!13 : o 9;1;{* ~Wire Selection
8 0.6 8 0.6} t © 3-wire:ABC ¢ 3-wire:ABD © 3-wire:ACD " 3-wire:BCD
E ol E ool L © 4-wire:ABCD
Function = ff[n$3967,p1$3967,p2$3! Function = ff[n$4168,p1$4108, p2%4 [~ Err(meas), ns n: 0 " Err(opt) (%): ‘ 0
*Calculate Optics* Save All Parameters ‘
All informations are SAVEd to /ldatal/KEKB/Wire/BTin/LTR/KBP/data/MatchResult/WSNM-KBP_2025 5 22 13 16_15 [B[

LTR-NM KBP 1-Bunch, 1.55 nC

' Wire Scan Optics Calculate | Matching fTest

~X phase space at Wire A

pX/pz [mrad]
WN =D N W

’.|..-'.’|...|.«2/.|... PP o
-6 -4 -2 0

X[mm]

X phase space at Matching Point

-

T
1.5P \,," \ L
g s
= 0.5F- -
E .
(]2 R
N 3 \ ]
ﬂ--G.S,— \ . =
L - .
d v \ e N
-1.5 T NS
-5 ¢] 5
X[mm]

-Y phase space at Wire A

Y phase space at Matching Point——

Goodness X : .000 Goodness y : .000
Bmag x IEIO06 oo v : 1205
€ Bmag x : 2.0121E-6 eBmagy: 2.4169E-6
Y& Bmag x : 4331.338 yeBmagy : 5202.778
-Optics Plot

Results of Measurement

B, @SPQMD10ON [m] : ]w B, @SPQMDION [m] : ]W
o, @SPQMD10N ]W a, @SPQMD10ON ’W
g [m]: 1.9994E-6 ¢, [m] : 1.8658E-6
B¢, [m) : | 1.0257E-6 A¢, [m] : | 4.0382E-7
YE, [m.mm.mrad] : ,m Y&, [m.mm.mrad] : 4016.387
oye, [nmmmrad]: | 2207.876 Aye, [nmm.mradl: | 869.272

LTR-NM KBP 1-Bunch
WS2025 05 22 12 44 14.datA WS2025 05 22 12 47 41.dat(

\

tl
6 F
L | p— 2‘
© 4 °
© © s
= 2  1f
£ E |
0 Of
N [ N |
Q-2 Q1
> >
a4 o -2}
6 »
Y[mm]
~Fit X FitY
2  ® 2222922 %8 8
pri20uaES o3 OO0 EIRYESS . 2im [ R o Sy A ) § x® w3338832 =2 8 o
| Zzsszmssszsmass T o 1.20 T T T T 2z 2 zzZ z z S 2 =z =2
[} SR AU S : E *
:' e_;_ : 8 é_ ~Wire Selection
S 0.8} 8 9.6} —3 ] « 3-wire:ABC ¢ 3-wire:ABD  © 3-wire:ACD ¢ 3-wire:BCD
£ ol - Eodr ~ 4-wire:ABCD
= 1 15 2 35 3 = I 15 2 2.5 3 ¥ NonLinearFit ¥ Ini.Value(SVD) ~ Norm.o
Function = ff[n$5115,p1$5115,p235 Function = ff[n$5209,p1$5209, p235. [ Err(meas), ns n: '0 I Err(opt) (%): , 0
*Calculate Optics* Save All Parameters ‘
All informations are SAVEd to /Ildatal/KEKB/Wire/BTin/LTR/KBP/data/MatchResult/WSNM-KBP_2025 5 22 13 16_24 ’@‘

DESY.



